Abstract X inactivation studies have been carried out on lymphocytes from eight unrelated females heterozygous for the Martin-Bell syndrome. Four of these carriers were of normal IQ and four were mentally handicapped. When BrdU was used to differentiate between the active and inactive X chromosome an average of 55% of fra(X) were active in the retarded subjects, but only 27% were active in those of normal IQ. When 3H thymidine was used to differentiate between the active and inactive X chromosome, an average of 58% of mitoses from handicapped subjects and 33% of mitoses from normal subjects showed an active fra(X) in informative cells. These results are comparedwith previously published studies and it is concluded that the number of inactive fra(X) chromosomes calculated as a proportion of all cells scored is the same in mentally normal and mentally retarded subjects. However, the number of active fra(X) chromosomes is consistently higher in the retarded than in the normal females.
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Some of the many intriguing aspects of the cytogenetics and inheritance patterns shown in families with the fragile X syndrome are those associated with female carriers. One third of female heterozygotes are of impaired mental ability and nearly always have detectable levels of the fragile X, while approximately one third of the carriers with a normal IQ do not show the marker with any culture method currently available. 1 Attempts were made to achieve at least 20 informative fragile X positive mitoses from each subject. Table 1 shows the results obtained from the inactivation studies carried out on cells from eight female fragile X carriers. In four of these carriers, two normal and two mentally retarded, both the BrdU and 3H thymidine methods were used. The methods gave similar results Table 3 gives ranges of values, showing that there is complete overlap between mentally retarded and normal carriers in the proportion of inactive fra(X) chromosomes. However, there is almost no overlap at all between the proportions of active fra(X) chromosomes in retarded and normal subjects, the ranges for the retarded heterozygotes being higher in every case. Levels of active fragile X are thus higher in the mentally retarded than in the normal carriers, but levels of inactive fragile X are the same in both groups. These differences become more obvious in table 4 where the values have been averaged for each study. The average proportion of inactive fra(X) is the same for both retarded and normal heterozygotes, but in each study the proportion of active fragile X is greater in mentally retarded than in normal heterozygotes. It appears that in both normal and retarded heterozygotes the status of the inactive X chromosome renders it less inducible to fra(X) expression. The small proportion of mentally normal female heterozygotes who have high levels of fra(X) positive cells appear to be exceptional in that their fra(X) is easily expressed. Our study is, of course, biased towards these exceptional females. The majority of normal heterozygotes have no or a very low level of expression of fra(X) positive cells because their fragile X cells are inactive and so less inducible to expression.
Results
It is perhaps surprising that there should be a relationship between fragile X expression in female heterozygotes and the proportion of active fragile X chromosomes in peripheral blood cells, as the level of mental ability is likely to be correlated with the proportion of active fragile X chromosomes in neural tissue rather than in lymphocytes. Our observations suggest that the level of active fragile X chromosomes seen in peripheral lymphocytes may reflect the proportion in neural or other cells that are responsible for mental development.
